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Respiratory Symptoms in Indian Women 
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The effect of domestic cooking fuels producing various 
respiratory symptoms was studied in 3,701 wornem Of 
these, 3,608 were nonsmoking women who used four 
different types of cooking fuels: biomass, LPG. kerosene, 
and mixed fuels. The overall respiratory symptoms were 
observed in 13 percent of patients. Mixed fuel users 
experienced more respiratory symptoms (16.7 percent), 
followed by biomass (12.6 percent), stove (11.4 percent), 
and LPG (9.9 percent). Chronic bronchitis in chulla users 
was significantly higher than that in kerosene and LPG 


users (p<0.05). Dyspnea and postnasal drip were signifi¬ 
cantly higher in the women using mixed fuels. Smoking 
women who are also exposed to cooking fuels experienced 
respiratory symptoms more often than nonsmokers (33.3 
percent vs 13 percent). (Chest 1991 ,• i00:355-8Si 


ANOYA* analysis of variance: COIIhsscarboxyhemoclohin; 
LPG sr liquified petroleum gas; MRC= Medical Kevearch 
Council 


T'Vmiestie cooking is one of the important functions 
for the average Indian housewife. The number 
of hours spent in the kitchen for domestic work and 
cooking is variable depending on the burden of extra 
work. On an average, an Indian housewife spend* 
about six hours in the kitchen daily for cooking food 
and other purposes and because of sociocultural rea¬ 
sons, she is exposed to the fuel at an ear.li age of about 
15years. Therefore, during her lifetime, she is exposed 
for 30 to 40 years, equivalent to 80.000 hours. The 
location of the kitchen, the type-of ventilation, andltbr 
type of fuel user! play a significant r»4r on health. In 
most urban areas, the kitvIit-FM are located w ithin the 
main house and the ventilation is generally good. In 
rural houses, most of the cooking is carriedlout in an 
enclosed space with poor ventilation localise of cul¬ 
tural reasons and seasonal variations. 

The type of cooking device used also is significant 
as far as indoor air pollution is concerned. Commonly, 
four types of cooking dev ices are avuilhbfe throughout 
this country. These include (1) kerosene stove (wick 
type or pressure type); (2) coal-lighted “angithif (3) 
gas stove operated by liquified petroleum gas (LPG); 
and (4) “chulla” in which biomass fuels (dried dung, 
crop residues, and agricultural wastes) are used. The 
amount of indoor air pollution or morbidity and 
mortality produced by these fuels has been discussed 
by various authors. 1 " Padmavali and Arora 4 had sug¬ 
gested That the development of chronic bronchitis and 
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cor pulmonafe in nonsmoking rural women may be 
due to the exposure to the smoke during cooking. In 
a preliminary study, Malik 10 had reported chronic 
bronchitis contributed by indoor air pollution in 
nonsmoking women. In the present stmK. an attempt 
is made to find out various respiratory symptoms in 
women using different cooking fuels. 

Material and Methods 

A lMiii*e-h*-hiHi\t* sunm; wav earned out i in five vill.tufv situated 
aUmt 5 km south of I It*- Chandigarh city m Northern India Thr 
area is fn-e i*l am imliistri.il or General atmospheric |nlliilmni The 
\dialers live m inmhualtal or st*iniqmci’u tvpe ol Ih>os.tv Tin* 
coinm <hi ciioLiiti; devices include chulla usnn* biomass luel. u.o 
stove usiinj I.P('L kerusem: stove, or a a** mi In nation «*l tu*» or more 
of these: Tilt* eligible population for this sludv consisted every 
women engaged in household cooking. The defined |s*pnl.iti>m 
uimiU'red 4.25W. 

Detailed respiratory sy mptoms were rev ratal i til a standard 
questionnaire .idapled from that of the British M«*dical Research; 
Council (MHO. and chronic bronchitis was diagnosed! from the 
presence of cough with expectoration for three months in a yean for 
at least two consecutive years on the recommended' criteria of 
MRC." Other symptoms noted were cough (falling.short of the 
definition for chronic bronchitis), dy spnea in the absence of any 
clinical cardiopulmonary disease or severe anemia and I oliesity . 
bronchial asthma diagnosed on the history of episodic cough with 
wheezing, presence of rhonchi, response to bnmehodiiators; and 
postnasal drip. Basic demographic data, smoking history. location 
of the kitchen, adequacy of ventilation, and the ty]>e of cooking fuel 
used were also noted. Exposure index was calculated as the average 
numler of hinirs spent daily for cooking multiplied by the numlier 
of years of cooking. Height was measured with the subjec t standing 
and without shoes. 

The survey team consisted of one'social worker, one technician, 
and a medicali physician. The same team surveyed the whole 
population and the questionnaire was administered I and filled «mt 
by the social worker after carefully explain ini' each question to tile 
individual. A detailed physical ami clinical .examination; waydone' 
by the visiting phy sician. Spirometry was earned mil In means of 
a portable electronic spirometer (Spiroscreeru .Gould. Singapore' 1 
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Table J - Age, Height, and Exposure Index of the Subjects 
(Mean ± S£j 


Fuel 

Age, yr 

Height, cm 

Exposure Index 

Chulla 

Symptomatic n * 126 

36.9 -n 

1555 = 0.5 

77.Si 4.8 

Asymptomatic n = 674 

29.0-0 4 

155 1 -0.2 

56.1 = 1.7, 

p value 

<0.001 

>0.05 

<0.001 

Stove 

Symptomatic n «■ 129 

29:6 = 0.6 

15: 3 = 0 6 

43.2-3.1 

Asymptomatic n * 1,000 

27.1-0.2 

15: 0=0.2 

35.32:0.9 

p value 

<0.01 

>0.05 

<0.05 

LPG 

Symptomatic n * 48 

34 9-1.8 

153 1-0.8 

53.1 -5.8 

Asymptomatic n = 437 

31.52:0.5 

153 0 = 0.3 

46.1-2.0 

p value 

>0.05 

>0.05 

>0:05 

M ixed 

Symptomatic n* 166 

33.6-0.9 

153 4 2: 0.4 

52 4 2:3.6 

Asymptomatic n * 626 

26.2-0.4 

is:.:=o.2 

36.92:1.2 

p value 

<0.001 

>0.05 

<0.001 


after explaining and demonstrating the procedure to each indiv idual. 
Three graphs were obtkmediin each patient and the l>cst one was 
chosen as the representative value for the individual. 

The survrv team: was first trained u. tlie lalxiralury in the 
teehni(fue of mUinu‘\onp and carrying out spirometry Periodic 
checking wa^ done to iverifi the accuraoe^uf the snrv ev h\ a senior 
consultant of the department. 

Data were anaU^ed b\ means of slatgraphics v 3 .0 on a computer 
(IBM PC XT).: Cross tabli* x : testand anaJv sis of variance (ANOYA); 
was used for statistical analysis: 

Results 

A total of 3,718 women were studied that covered 
67.3 percent of the total female population. The 
remaining 13 percent of the women' could not be 
studied because either they did not consent to partic¬ 
ipation or they could not be contacted on repeated 
visits. After excluding those with history of smoking 
(n = 93, 2:5 percent) and other concomitant diseases 
(n=17), a total of 3,608 nonsmoking women were 
analyzed for the presence of respirator) symptoms. 
There were mainly four types of cooking fuels used by 
these women: chulla (biomass fuel); stove (kerosene 
oil); liquified petroleum gas (LPG); and mixed fueU 
such as a combination of two or more. 

Table 1 shows the distribution of age, height, and 
exposure index in the population studied: The symp¬ 
tomatic women had higher age (p<0.05 to 0.001) 


except the LPG users. Similarly, the symptomatic 
women had higher exposure index in all fuel groups 
(p<0 05 to 0.001) except the LPG users. The height 
was similar in all the groups. Table 2 shows different 
types of respirator}’ symptoms encountered by differ¬ 
ent fuel users. Mixed cooking fuels produced respira¬ 
tor}’ symptoms in 16.7 percent of the women. About 
13 percent of chulla users and 11 percent of stove 
users encountered various respiratory symptoms. The 
overall respiratory symptoms were 13 percent in all 
groups of women, x 2 tests across all cooking device 
categories revealed statistically significant differences 
in the symptoms (p<0.01) and then individual com¬ 
parisons were made using the x 2 lest. Chronic bron¬ 
chitis in chulla users was significantly higher than that 
of kerosene stove and mixed fuel users (p<0.05). 
Mixed fuel users experienced dyspnea and postnasal 
drip more often than other fuel users (p<0.05). The 
prevalence of respirator}' symptoms was more with 
increased exposure index in all the four groups of fuel 
users (Table 3), Table 4 gives various symptoms in 
smoking women using different fuels. Lung function 
parameters are given in Table 5. It was observed that 
asymptomatic women had higher values (percent 
predicted) for most of the parameters compared with 
symptomatic women (p<0.05 to 0.03) except in the 
LPG group and in the mixed fuel users where the 
predicted FVC and FEV, values were comparable. 
Chulla users had lbwest values for all four parameters 
(both'symptomatic and asymptomatic). 

Discussion 

It is well established that all types of cooking fuels 
prudoce respiratory irritants such as oxides of nitro¬ 
gen. sulphur dioxide, and unburnt hydrocarbons (soot 
particles) 1113 Soot particles that are generated more 
with fire wood cooking chulk are probably more 
hazardous in causing changes of chronic bronchitis as 
well as airways obstruction. Chronic bronchitis in 
nonsmoking women has been reported to vary be¬ 
tween 0.44 percent and 4.96 percent by various 
investigators from this country. 14,17 Wig et al H from 
Delhi had reported quite low' frequency of chronic 
bronchitis in the rural nonsmoking women (0.44 
percent). However, Malik and Behera 15 have reported 


Table 2 — Comparison of Symptoms in Different Fuels (Konsmokers)* 


Fuel 

Number 

studied 

Chronic 

bronchitis* 

Cough 

Dyspneat 

Bronchial 

Asthma 

Postnasal 

Drib} 

Total § 

Chulla 

1,000 

29 (2.9) 

10 (1.0) 

77 (7-7) 

5 10.5) 

5 (0.5) 

126 (12 6) 

Stove 

1,129 

15 (J'.3> 1 

9 (0:8) 

75 (6.6) 

10 (0.9) 

20 (1.6) 

129 01.4) 

LPG 

485 

12 (2 5). 

3 (0j6) 

27 (5.6) 

1 (0.2)' 

5 (1.0) 

46 (9.9) 

Mixed 

994 

12 (1.2)' 

6 (0 6) 

121 (12.2) 

6 (0.6)i 

2) (2.1) 

166 (16,7) 

Total 

3,606 

66 (1.91' 

26 (0:8) 

300 (6.3V 

22 (0.6); 

- 51 (1.4' 

469 (130 


•chulla vs stove and mixed p<0.05, tmixed vs chulla and stove p<0.05, Imixed vs chulla p<0 05, § mixed vs LPG p<0.05 
Numbers in parentheses indicate percentage. 
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Table 3—Symptoms According to the Exposure Index * 


Fuel 


Exposure 

Index 


Symptom 

No. 


Symptom 

No. 


S\-mptr>m 

No. 


Symptom 

No. 



21 (6.8) 

309 

37 (8 9) 

417 

9 (6.5) 

319 

41 

02 , 02 ) 

340 

O' 12 (13.5) 

89 

21 (10.3) 

204 

8 (14.3) 

56 

22 

(15.0) 

147 

0 10 (10.2) 

98 

19 (12.6) 

151 

6 (9.4) 

64 

24 

(21.D 

114 

0 11 (18.03) 

61 

11 (12.6) 

87 

4 (8,7) 

46 

15 

(J4 P 1 

107 

72 (16.2) 

+43 

41 (15.2) 

270 

21 (11.71 

180 

64 

i22.4): 

286 


•Numbers in parentheses indicate percentage. 

Table A —Respiratory Symptoms in Smoking Ubroen Exposed to Cooking Fuel* 



Number 

Studied 

Chronic 

Bronchitis 

Cough 

Dyspnea 

Post nasal 

DnH 

Total 1 

Chulla 

19 

3 ao.S) 

— 

3 (15.8) 

— 

6 ,3116) 

Stove 

24 


t a.2) 

2 (8.3) 

3 vl2.5‘" 

6 ,25) 

L PC 

1 

" - 

- 

- 

- 

- 

Nbxed 

49 

7 \U 3) 

2 (4.1)' 

io ao 4) 

- 

19 3S.S) 

Total 

93 

10 ' ao 7T 

3-i 32); 

15 (16 P 

3 \3.2 V 

31 ,33.3): 

•Numbers 

tn parentheses indi< 

:alex jsercentage 






a higher prevalence rate tip to 4.% percent from 
Chandigarh. Charan, |fi in a large study from rural 
Punjabi reported! chronic bronchitis in >3 (0.74 per- 
cent): of T, 132 subjects. These studies have not paid 
particular attention to the role of cooking fuelk,, 
although speculation was made about its role in the 
causation of!chronic bronchitis. Thinivengadum et al ,T 
from: Madras (Southern India) have also reported the 
prevalence of chronic bronchitis to he 1.5 percent in 
female subjects- Similarly, a low prevalence of chronic 
bronchitis has been reported 1 from Nigeria (0.24 
percent ). iS Zimbabwe (2.S percent)^ 1 * Japan (3.1 per¬ 
cent), ^ and Uppsala (1.5 percent)- 1 in nonsmoking 


women. However, only one stud> from Nepal' has 
shown a high prevalence of chronic bronchitis in 12.57 
percent cases of nonsmoking women and directly 
attributed to domestic smoke pollution, particularly 
biomass fuel. Our present study shows an overall 
prevalence of chronic bronchitis of 1.9 percent and 
when analyzed for different cooking devices, it was 
2.9 percent for chulla users. Cough, as reported by 
some women, does not fit the definition of chronic 
bronchitis. Perhaps these are a subset of patients with 
chronic bronchitis, and if history is taken, they will be 
diagnosed as having chronic bronchitis. Then the 
overall incidence will rise to 2.7 percent, which is still 


Table 5 —Lung Function Data (Percentage Predicted) in the Subjects Studied (Mean±SE)* 



•PEFR*peak expiratory flow rate; MMF = mean maximum flow 
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far less than that reported by Pandey* from Nepal, 
although it is similar to that reported from this country 
as well as from elsewhere. The discrepancy between 
the Nepal study and the present one is perhaps due 
to total absence of ventilation facilities in Nepal houses 
producing much more pollution than the Chandigarh 
villages. 

LPG or kerosene stove cooking, specifically the 
former, which is considered traditionally to be safe 
fuel, also produces a significant amount of respiratory 
symptoms. Dyspnea was one of the major complaints 
in these symptomatic women. In the absence of 
cardiopulmonary disease, severe anemia; or obesity 
this symptom is quite interesting It impossible that 
an average women mistakes fatigue as dyspnea. Ac¬ 
cording to Burney et al,“ high levels ofblood carboxy- 
hemoglobin (COHb) may also be responsible for 
dyspnea. Although we have not measured COHb in 
these women, in an earlier stud) we have shown that 
high levels of COHb are seen in subjects exposed to 
biomass fnel. :v W hether this is enough to explaini 
(bspnea is not very clear 

Bronchial asthma, as nientionedi in some cases, is 
unlikely to be diie to cooking fuels. However, if such 
a patient is exposed to .domestic fuel producing smoke, 
the symptom will be aggravated 

In an earlier stud)in 642 teachers from the city 
of Chandigarh turban population), we had observed 
bronchial asthma' in 3 2 percent of femaU* subjects 
and dyspnea was reported in 4.9 percent, of non¬ 
smoking women: However. iir the pTesent. study, in 
rural female subjects the symptoms.were - observed in 
0.6 percent and! Si3 percent of subjects, respectively 
This low incidence of bronchial asthma may not reflect 
the true prevalence since many patients with cough 
and dyspnea might! lie suffering from this condition] 
Evaluation of the adequacy of ventilation'in production 
of the symptoms was difficult since quantification was 
not possible. However, we Indieved that, although 
most of the houses had provision for ventilation in the 
kitchen, this was not adequate: Thus, exposure to 
domestic cooking fuels pr*>dneed a significant amount 
of respiratory morbidity Use of smokeless devices and 
provision of adequate ventilation might be helpful t«> 
prevent some of these effects. Moreover, smoking 
women exposed! to cooking fuels experience respira¬ 
tory symptoms more often than nonsmokers. 
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